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[57] ABSTRACT

A projecton device wherein a viscous body of transpar-
ent liquid is inserted between a CRT and an enlarging
projection lens, which comprises: a ring-shaped spacer
for determining the positional relation between the
CRT and the lens unit provided therebetween; a ring-
shaped packing provided between the CRT and the lens
of the lens unit at the internal side of the spacer; a thin
film section having elasticity provided as part of the
packing; and a space provided between the spacer and
the thin film section of the packing.

7 Claims, 3 Drawing Figures
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1
PROJECTION DEVICE

FIELD OF THE INVENTION
The present invention relates to a projection device.

BACKGROUND OF THE INVENTION

In a projection device of a projection type television

recetver, there 1s commonly provided transparent liquid
or viscous body having a light refractive index close to
that of the glass between the lens and the CRT tube.
This 1s provided so as to prevent the decrease in con-
trast caused by the video image light emitted from the
CRT fluoresent screen which is reflected at the bound-
ary between the air existing between the CRT and the
lens, and the glass face surface of the CRT. This pro-
duces an advantageous increase in the luminance of the
video image by the extent that the reflection is de-
creased.

At first, a prior art projection device is described
with reference to FIG. 1:

A lens unit 1 1s fixed to the bracket 4 which supports
the whole device by a screw inserted through an open-
ing of a fitting flange 2. A CRT § 1s positioned at the
side of the lens 3 of the lens unit 1 via an O-ring 7. The
CRT 5 is fixed to the bracket 4 by a screw inserted
through an opening of the ear section 6. Transparent
silicon gel 8, for example, provided at the inside of the
O-ring 7.

The silicon gel 8 expands or contracts to change the
volume thereof in accordance with its temperature.
Accordingly, the lens 3 in contact with the silicon gel 8
in the lens unit 1 is loosely mounted so as to enable the
movement of the lens in accordance with the volume
variation of the silicon gel 8.

The prior art projection device under such a con-
struction has the following drawbacks:

1. The relative positions of the lenses in the lens unit
1 change in accordance with the volume vanation of
the silicon gel 8, thereby leading to a deviation of the
function of the lens unit 1 from an optimum point. This
problem is likely to arise because the CRT 5 1s usually
heated when functioning.

2. It 1s difficult to fill the O-ring 7 completely with the
stiicon gel 8.

3. Although the setting of the distance between the
lens 3 and the CRT 5 and the relative angle between the
confronting surfaces require a high accuracy, it is gen-
erally difficult to ensure the positional accuracy of the
fitting ear section 6 of the CRT 5. Accordingly, it 1s
necessary to conduct a dimension inspection while fit-
ting the fitting ear section 6 to the bracket 4, and to
provide an adjustment such as inserting a washer be-
tween the bracket 4 and the fitting ear section 6.

As evident from the foregoing, there are problems in
both function and construction aspects.

SUMMARY OF THE INVENTION

The present invention is directed to solving the prob-
lems pointed out above, and has for its object to provide
a projection device of a projection type TV receiver
capable of ensuring the optical possitional relationship
by a simple construction.

Other objects and advantages of the present invention
will become apparent from the detailed description
given herematfter; it should be understood, however,
that the detailed description and specific embodiment
are given by way of illustration only, since various
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changes and modifications within the spirit and scope of
the invention will become apparent to those skilled in
the art from this detailed description.

According to the present invention, there is provided
a projection device wheretn viscous body or transpar-
ent liquid is inserted between a CRT and an enlarging
projection lens, which comprises: a ring-shaped spacer
for determining the positional relation between the

CRT and the lens unit provided therebetween; a ring-
shaped packing provided between the CRT and the lens
of the lens unit at the internal side of the spacer; a thin
film section having elasticity provided at the packing;
and a space provided between the spacer and the thin
film section at the packing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross-sectional view of a prior art projec-
tion device;

FIG. 2 1s a cross-sectional view of a projection device
as one embodiment of the present invention; and

FIG. 3 is an enlarged cross-sectional view of a main
portion of the device of FIG. 2.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In order to explain one embodiment of the present
invention reference will be particularly made to FIGS.
2 and 3:

The reference numeral 11 designates a lens unit hav-
ing a cylindrical body provided with a fitting flange 12
at its end, and a lens 13 fixed to the fitting flange side
inner surface of the cylindrical body. The numeral 14
designates a fitting bracket to which the fitting flange 12
is fixed by a screw. The numeral 15 designates a CRT.
The numeral 16 designates a fittiang ear section of the
CRT 15. The numeral 17 designates a ring-shaped
spacer having an internal groove 17a. The fitting ear
section 16 of the CRT 15 1s fixed to the fitting bracket
14 by a screw through the spacer 17. Ring-shaped pack-

ing means includes O-rings 184, 185 made of an elastic
material, which are provided between the internal side

projection 17¢ of the spacer 17 and the lens 13 of the
lens unit 11, and between the other internal side projec-

tion 17d of the spacer 17 and the glass face surface of the
CRT 13, respectively. The numeral 18¢ designates a
thin film having elasticity which is produced integrally
between and with the O-rings 184 and 185 by using the
same material as these rings. This thin film 18¢ is pro-
vided over the internal groove 17a located between the
pair of internal side projections 174 and 17¢ to produce
a space in the internal groove 17¢. The numeral 184
designates a pipe-shaped port section provided at the
thin film 18¢ of the ring-shaped packing means and i1s
inserted through an opening 17b of the spacer 17. The
numeral 19 designates silicon gel inserted between the
lens 13 and the CRT 15 through the port section 184.
‘This port section 184 may be opened after the silicon gel
19 is injected, or it may be closed thereafter.

The construction method of this device 1s described
in the following;:

The fitting flange 12 of the lens unit 11 1s fixed to the
fitting bracket 14 by a screw, and the CRT 13 1s fixed
thereto with the glass face surface thereof confronting
the lens 13 of the lens unit 11. During this fitting opera-
tion, the spacer 17 1s held between the CRT 15 and the
lens 13, and a screw 1is inserted through the fitting ear
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section 16 and the spacer 17 to fasten the elements 16
and 17 to the bracket 14.

The O-rings 18z and 1856 are provided at the both
sides of the spacer 17, respectively, and the O rings 184
and 185 are adhered closely to the spacer 17 and the lens
13, and to the spacer 17 and the glass face surface of the
CRT 15, respectively.

As, the two O-rings 18a and 18b are connected with
each other by a thin film 18¢ produced integrally with
these rings. A silicon gel 19 is injected into the ring-
shaped packing means through an injection port section

184 provided at a portion of the thin film 18c.
During operation of the CRT, when the silicon gel 19

expands by the heating of the CRT 15 so that the thin
- film 18c¢ surrounding the silicon gel 19 is pushed to the
outside by the increase in the silicon gel volume, the
thin film 18¢ expands into the internal groove 17a of the
spacer so that there 1s no increase in the internal pres-
sure and no movement of the lens 13.

The distance between the lens 13 and the CRT 15 is
held constant by the spacer 17, thereby resulting in an
efficient arrangement that does not require a trouble-
some adjustment.

As evident from the foregoing, a required optical
positional relation between the lens and the CRT is
obtained, and a troublesome adjustment is rendered
unnecessary by the disclosed combination of compo-
nents. Furthermore, the increase of the internal pressure
in the packing in response to a temperature variation
can be handled with no influence on the optical system,
thereby resulting in no deterioration of performance.

In the illustrated embodiment, the O-rings and the
thin film are integrally produced together of the same
material, but these may be made separately from each
other and fixed together. The groove in the internal
surface of the spacer may be produced in segments,
rather than as a complete circle.

As described above, according to the present inven-
tion, the positions of the lens unit and the CRT are
determined by a spacer, and a thin film is produced at
the packing so as to absorb the increase of the pressure
caused by the thermal expansion of the transparent
liquid or the viscous body by a transformation of the
thin film. This leads to an easy construction and an
enhancement of the function of the device.

What is claimed is:

1. A projection device which comprises:

a CRT having a glass face surface and a fitting ear

section; |

a fitting bracket attached to said fitting ear section

with a space therebetween;

a spacer having a ring-shaped body located in said

space and having an internal groove in said body;
ring-shaped packing means, including an elastic thin
film section contacting the internal surface of said
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spacer and covering said groove for providing a
space 1n said groove of said spacer;

a lens unit having a cylindrical body and a fitting
flange at one end thereof fixed to said fitting
bracket;

a lens fixed within said cylindrical body adjacent said
fitting flange and spaced from and confronting said
CRT glass face surface,

said ring-shaped packing means extending from said
lens to said CRT glass face surface; and

a transparent means having a light refractive index

close to that of said CRT glass face for filling the
space between said glass face surface of said CRT

and said lens of said lens unit.
2. A projection device as defined in claim 1, wherein
said transparent means is a liquid body.
3. A projection device as defined in claim 1, wherein
said transparent means is a viscous body.

- 4. A projection device as defined in claim 1, wherein
said spacer has a first and a second internal side projec-
tion which produces said internal groove therebetween,
said packing means has a first packing portion having
elasticity and having a thickness larger than that of said

thin film section which is inserted between said lens of

said lens unit and said first internal side projection, and
a second packing portion having elasticity and having a
thickness larger than that of said thin film section which
1s inserted between said glass face surface of said CRT
and said second internal side projection.

S. A projection device as defined in claim 1, wherein
saitd spacer has an opening through its inner surface and
its outer surface at a portion thereof, and said packing
means has a pipe-shaped port section inserted through
said opening to reach the inside of said packing means.

6. A projection device as defined in claim 1, wherein
sald spacer has a first and a second internal projection
which produces said internal groove therebetween and
an opening through its inner surface and its outer sur-
face at a portion thereof, and said packing means has a
first packing portion having elasticity and having a
thickness larger than that of said thin film section which
is mserted between said lens of said lens unit and said
first internal side projection, a second packing portion
having elasticity and having a thickness larger than that
of said thin film section which is inserted between said
glass face surface of the CRT and said second internal
side projection, and a pipe-shaped port section inserted
through said opening to reach the inside of said packing
means.

7. A projection device as defined in claim 6, wherein
sald thin film section, said first and said second packing
portions, and said port section are integrally formed

together of an elastic material.
& * = 2 #
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